Background Enhanced recovery after surgery (ERAS) programs are designed to reduce hospital length of stay by shortening the postoperative recovery period. The intended effect of an accelerated recovery on the length of stay may be frustrated by a delayed discharge. This study was designed to assess the influence of an ERAS program on the proportion, appropriateness, and extent of delay in discharge. Results Ninety percent of the pre-ERAS patients and 87% of the ERAS patients were not discharged on the day that discharge criteria were fulfilled. The additional stay of 59% of the pre-ERAS patients and 69% of the ERAS patients was inappropriate. Wound care (15% in the pre-ERAS and 3% of the ERAS group) and observation of any symptoms pointing to an anastomotic leakage (10% in both groups) were the most important reasons for a medical appropriate delay of discharge. The extent of delay in discharge decreased significantly from a median of two days in the pre-ERAS group to a median of 1 day in the ERAS group (p = 0.004).
Introduction
Because hospital services are the most expensive component of health care systems, hospitals are under increasing pressure to enhance the efficiency of hospital care. Length of stay for inpatient care is quoted as an important index of efficiency [1] , and several changes in health care have been introduced during the past decades to limit the length of hospitalization.
An important development is the increased range of health care interventions offered outside the hospital or at home. External family accommodations near the hospital and home care services, such as visiting nurses for wound and stoma care, are now available to expedite the recovery of patients who no longer require the acute hospital setting.
In a parallel development, discharge planning programs, [2] [3] [4] , discharge planning conferences [5] and even discharge professionals [6, 7] are introduced to facilitate the transmission of patients to the home or to other care services outside the hospital.
These measures are designed to reduce medically unnecessary hospital stays, notably the lower intensity days at the end of the hospital stay, during which the patient could have been discharged on clinical grounds but was not.
Protocols, clinical guidelines, and critical care pathways have been introduced in the belief that they have the potential to maintain the appropriateness of care offered while regulating inefficient hospital use [8] [9] [10] [11] .
In recent times, standardized perioperative care programs, with a more focused perioperative treatment plan designed to accelerate recovery, are in increasing in interest. Kehlet and colleagues [12, 13] demonstrated a dramatic reduction in hospital stay after abdominal surgery, by combining a series of interventions in perioperative care to shorten recovery time [14] with a number of actions to reduce unnecessary hospital stay. Compared with traditional care, there seems to be no difference in morbidity and mortality [15] .
In 2000 the ERAS (Enhanced Recovery After Surgery) group was established, as a collaboration of five university or specialized departments of surgery. The ERAS group developed an evidence based perioperative care protocol for patients undergoing colorectal resection [16] and introduced this protocol in daily practice. To deal with the growing concern of caregivers regarding adverse outcomes in patients who were discharged early, the ERAS group defined criteria to be fulfilled before discharge [16] .
A first evaluation of the program showed that almost 70% of the patients were not going home on the day that discharge criteria were fulfilled and that any delay in discharge was strongly associated with a prolonged hospital length of stay [17] .
In the current study, this gap between the moment a patient could go home theoretically, based on predefined discharge criteria, and the moment of actual discharge was evaluated.
The objectives were to assess the influence of the enhanced recovery after surgery program on the proportion, appropriateness, and extent of delay in discharge.
Materials and methods
The ERAS program for patients undergoing elective colonic resections above the peritoneal reflection without formation of a stoma was instituted in the beginning of 2002. With a focus on stress reduction and promotion of return to function, the goal of the ERAS program is quicker recovery from major abdominal surgery with a reduced hospital stay as a consequence. Preoperative preparation and medication, minimal invasive surgery, optimal pain relief, early nutrition, and enforced mobilization are key elements of an enhanced recovery approach.
An analysis of perioperative care before initiation of the program showed that the principles of the ERAS program were not adopted in patients who underwent a colonic resection in 2001 and that the perioperative routines did not differ from the traditional routines as published by K. Lassen [18, 19] .
The traditionally managed patients in 2001 (the pre-ERAS group) were compared with the patients who were managed according to the ERAS program between 2003 and 2006 (the ERAS group). The study included consecutive patients undergoing elective colorectal resection above the peritoneal reflection, without formation of a stoma.
Patients treated in 2002 were excluded to guarantee the study group to be managed according to the fully implemented new program to exclude transition effects and to consist of consecutively treated patients. Before start of the study, ethical approval for collection of the data was obtained.
Data for the ERAS group were assessed prospectively. Data for the pre-ERAS group were obtained retrospectively by analysis of medical and nursing charts.
In the current study, primary outcome was delay in discharge. Discharge criteria were defined as tolerance of food, good pain control on oral analgesics, defecation, and independence in activities of daily living (ADL) to preoperative care level.
The first day postoperatively that a patient fulfilled all four discharge criteria was considered to be the day that the patient was recovered and ready for discharge. Delay in discharge was defined as any difference between the moment the patient was ready for discharge and the actual discharge.
Recovery data were recorded for 30 days after surgery. Seven percent of the patients in the pre-ERAS group and 8% of the patients in the ERAS group were not ready for discharge within 30 days after surgery (died, still in hospital, or discharged to a higher care level). These cases were omitted from analysis.
The Dutch model of the Appropriateness Evaluation Protocol (DAEP) was used to assess the appropriateness of hospital stay in case of a delay in discharge. Appropriate hospital stay was defined as: ''Hospital stay, requiring continuous and active medical, nursing or paramedical treatment, which under existing legislation cannot be provided through extramural care, day care, or outpatient care'' [20] .
The DAEP is a modification of the U.S. Appropriateness Evaluation Protocol and was proven to be a valid, reliable, and user-friendly instrument for evaluating the appropriateness of hospital stay [21] . 
Results
Patient characteristics are presented in Table 1 and demonstrate that the two study groups were comparable with respect to demographic variables and surgical procedures. Table 2 shows that there were no significant differences in the proportion and the appropriateness of the delay in discharge between the two study groups.
Ninety percent of the pre-ERAS patients and 87 percent of the ERAS patients were not going home on the day that discharge criteria were met. The prolonged hospital stay of 59% of the pre-ERAS patients and 69% of the ERAS patients was labeled as inappropriate, according to the DAEP. For 31% of the pre-ERAS group and 18% of the ERAS group, the prolonged stay was rated as medically necessary, with as main reason wound care (15% of the patients of the pre-ERAS group and 3% of the ERAS group) and observation of any symptoms pointing to an anastomotic leakage (10% in both the pre-ERAS and ERAS group).
The extent of the delay was significantly reduced in the ERAS group. The additional stay after full recovery, according to the predefined discharge criteria, was a median of 2 (range, 0-17) days in the pre-ERAS group versus a median of 1 (range, 0-9) day in the ERAS group (p = 0.004). The main cause of the shorter delay in discharge of ERAS patients was the reduced incidence of wound infections during hospital stay.
Discussion
The main rationale for implementing enhanced recovery programs in surgical practice is that an improved and shorter (enhanced) recovery period would reduce a patient's need to stay in the hospital and thus reduce the length of hospitalization [16] -a simple concept, but particularly revolutionary [22] because it refers exclusively to a reduction in length of stay by influencing the number of the high intensity first days after surgery.
As the present study demonstrates, the intended effect of a shorter recovery period on length of stay is frustrated in part by an additional stay in hospital after the patient has fully recovered according to predefined discharge criteria. The current study shows that there was no significant difference in the proportion of patients with a delay in discharge, before and after start of the ERAS program. Approximately 90% of the patients were not discharged on the day that functional recovery was achieved.
A validated appropriateness instrument, the Dutch Appropriateness Evaluation protocol (DAEP), was used to judge whether the stay after recovery criteria were fulfilled was medically necessary. According to the DAEP, the prolonged stay of 60% of the pre-ERAS patients and 70% of the ERAS patients was deemed inappropriate. The discharge scoring system defined adequately the readiness to go home of these patients, who had no medical reasons to stay in hospital after discharge criteria were fulfilled.
In 30% of the pre-ERAS patients and 20% of the ERAS patients, the prolonged stay after recovery was rated as medically necessary. According to the discharge criteria, these patients were ready to go home, but the DAEP judged that these patients had medical reasons for a prolonged stay, with as main medical reasons wound care and observation of any symptoms pointing to an anastomotic leakage.
The question is whether wound care and observation of symptoms require a hospital setting to be managed adequately. According to the recent changes in the perception of the role of an acute hospital bed [22] [23] [24] , wound care and observation of symptoms are both debatable reasons for staying in an acute hospital bed.
The lower incidence of prolonged stay because of wound care in the ERAS group (3% vs. 15%) illustrates that wound care can be considered as an inappropriate reason for a prolonged stay. The incidence of wound infections was not influenced by the ERAS program; however, more wound infections occurred at home and were subsequently treated in the outpatient setting.
In both groups, 10% of the patients were not discharged because of fever, abdominal distention, diarrhea, or other symptoms that could point to an anastomotic leakage. These symptoms resolved within some days, and none of these patients actually developed an anastomotic leakage. It is part of our traditional thinking that patients should remain in the hospital after surgery to be observed for any complication that may occur; the main advantage is the immediate response to complications and the rapid access to repeat surgery. However, with repetitive phone calls after discharge or home care visits and a rapid access to the outpatient surgery department, observation of patients may become an inappropriate reason for offering an acute hospital bed. If both would be rated as inappropriate reasons for stay, only 5% of patients have a delay in discharge that could be categorized as truly medically appropriate.
Actually, the discrepancy between the DAEP and the discharge scoring system shows that besides the medical requirements for hospitalization expressed in the discharge criteria, length of stay is influenced by local perceptions and organization of the acute hospital bed. The length of the additional stay, beyond the ''fit for discharge'' point, was a median of 2 days in the traditionally managed group and a median of 1 day in the enhanced recovery group. This statistically significant and clinically important reduction in delay after the start of the ERAS program was mainly caused by the reduction in the incidence of wound infections during hospital stay, which was an unintended effect of the ERAS program.
This observation confirms that reductions in length of stay up to a median of 2 days are not necessarily related to the effect of the program on the recovery period. Instead, they may relate to changes in local nursing and doctor's policy, bringing the point of actual discharge closer to the fit for discharge moment. Therefore, recovery criteria are superior to length of stay for the evaluation of the success of an enhanced recovery program. The first day that the patient is able to eat, has good pain control while taking oral analgesics, has had defecation, and is nursed back to ADL self-care must be the most important outcome parameter of enhanced recovery programs, because it defines most adequately the recovery of the patient and eliminates the influence of the organization of care.
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